MAHARASHTRA AGRICULTURAL UNIVERSITIES EXAMINATION BOARD, PUNE

SEMESTER END EXAMINATION

B.Se. (Apri) / ILSe. (Hort) / DS, (Forestry) / BLILA, (Apris) / BLSe. (April, Blo-Tech.)

Semester ;1 ((il;ijn— Term : | Academie Year @ 2017-18

Course No.  : MATIH 11] ‘ :

Credits s 2(141) Title : Mathematics ( Deficiency Course )

Duy & Date : Tuesday, 26.12.2017 Time : 1400t 17.00 Total Murks ;K0
Note : Solve ANY EIGHT questions from SECTION “A™,

1

2. All questions from SECTION “B are compulsory.
3. All questions carry equal marks,
4

Q.1

Q.2

Q.3

Q4

Q.5

Q.6

Q.7

Q8

. __Draw neat diagrams wherever necessary. e —

SECTION “A"
a) Prove that the sum of roots of quadratic equation ax”’+bx+¢ = 0 is ~h/a where a £ 0.
b) Form the quadratic equation whose roots are 24 V3 and 2 - V3

a) Apply Simpson's rule to find the area of a plot having the following dimensions,
Ordinates 4, 7, 8, 10, 7, 6, 3 meters and common distance 1 meter.

b) Find the distance between the two points A (4, 0) and B (0, 3).

a) State any four properties of determinant with example.
b) Evaluate the following determinant.

3 0 2
1 -1 1
4 3 3

a) Define logarithm. Show that log, (m.n) = lop, m + log,n.
b) Evaluate (i) logsa7 (i1) lops625

a) Find the equation of a circle having its center at the point (2,0) and radius unit.

b) Find the co-ordinates of the centre and radius of a circle whose equation is
x? *)’1 + Ox - By = 0.

a) State any four theorems of limit.

b) Evaluate the following limits (Any Two),
L}

Dlimey(y+1)(y = 1) 2)lim,; :i.l_.'”

sin dx

Yy lim

xel) 0

a) A vertical Nagstafl stands on a horizontal plane. The angle of elevution of its top was
found 10 be 30" from a point ata distance of 52.5m from its foor Find the heipht of the
NagstalT.

b) Enlist any four types of functions with one example each
a) Find the equation of straight line passing through the points whose co-ordinates are
(-1,3)and (6, -7)
b) Find the co-ordinates of the points which extemally divides the line joining the
points P (-2, 1) and ()}(5,7) in the rustio 2:1.
(r.1.0)
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Q.9

Q.10

Q.11

Q.12

Differentiate the following functions w. r. 1 'x" (Any Twao).

a) 2x’ - 3x* b) x? sinx ¢) (3x°-5x+7)"°

Evaluate the following integrals (Any Four).

a) j"‘"l";“s"‘zdr b)_[: e*dx ) [sin 2x dx
3 2
d) l(h--zx) dx ¢) ! (V)ds
SECTION “B”

Fill in the blanks.
1) A quadratic equation cannot have more than roots.

2) Ifany two rows or columns of the determinant are identical, then the value of the
determinant is

3) logsd=

4) If a point lies in the third quadrant then both the co-ordinates of 2 pointare
5) y=logx +10is ______type of function.

6) The radius of the circle x*+y* =16 is

7) [a? dx =

8§) Limitk= , where k is constant.

State True or False.

1) The root of quadratic equation ax*+bx+c = 0, where a#0 will be real and equal if
b’-dac = 0.

2) The definite integral of a function is unique.

3) Simpson's rule is used when even number of ordinates is given.
4) log (mn) = logm - logn.

5) Derivative of constant function is zero,

6) The equation of y axisis x = 0.

7) Point (1, -1) lies in the first quadrant.

8) c¢'isa logarithmic function.

R R R R
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EXAMINATION BOARD -PUNE
SEMESTER END EXAMINATION

o B.Sc. (Aur)
Semester: 1{OId) Academic year: 2017-18
Course Title: Mathematics (Deflciency Course)

Course No.: MATH-111
Credits 2(1-1)
Dav and Dute:-

Total Marhs: S0
Time:
MODEL ANSWER
Note: 1) Solve Any Eight questions from SECTION “A™.
2) All uestions from SECTION “B” are compulsory.
3) All questions carny equal marks,
- 4) Draws neat diagram wherever necessary,

SECTION =A™
Q1 (2)Prove that the sum of roots of quadratic equation ax**ba=c = U is ~h/a wherz 2 2 0.
Solution: Giventhat ax® +bhx < c= 0,2 2 (1
Let = and f§ are 1w roots of this equalics
b~ \;bux o] e 2 Wb - dac
Z2a da
Adding e and B pives

b=wb'Sac 4 p-b-aac

Le e =

xHp= 2a 23
- (bHbIZa) 4 (bbidzg)
2a
_ -2 &
S T Ta
e p= b _ Coefficient of x
a Coefficient of x°

(b) Form the quadratic equation whose roats are 25 and 245
x=2-y3 f=243 H R
(X-) (x-f)=0
[%-(2=43) ) [x23F )] = 0
(.\5—:-{3‘_99-:« N3 )= 0
D T B 'S TS PP N wu Y

L]
1&'-—--:,\;-::[:

D-— {-—} III- - ate by HE
L WIMPSon s
n" i Ll ;”rJ :I.'-.:I’: tLl.l]I L = R Jr]Jtm-!'il L=

L " . . fi iR
Ordinater 3,7.8.10,7,6.3 melers and common 1 Pollowing dimensions
Sne . [ =G common distance | marer
Ans- Given l'ﬂ!lnlftj I"'; -4 Pz Pk D "y neler
- _ . v e v 8 STV HP.=7 p
(.menn distanca d=- | meter ’ !

Thesefore by LSINE Simpson’s ryle

T -
L= 0, P k]

d
Afer = —— [(Py +Py)e yp, - 3
3 “l Py 2 - :';I * -HP: *Py P, ']
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l‘l

= [+ AE )+ 47410+ 6)) \

3 ' \

; \
= [7- 219 - 4 3y)

u \
= -—]— [T+3p=062) ‘
- 129

3

- 45 Sq. m.

(b) Fird the distance between the two points A(4,0) and B(0,3).
Ans. - Tt A(X; , Yy) = A(d, 0)
B(X:, Y= B(O, 3)
By using distance formula
L(AB) ="z =%, ~(vec wy
=0 =2) = (3-0F
=vio-y
i P&
=5 unit
(2) Statz any four properties of determinant w ith example.

Ans. (1) The value of the dete
same order.

Q.3

Tunant is not changed (altered) by interehanging rows and columns in

“
By changing rows & columns,
j: 5 ‘u A= ‘.
eg. 5 7 14-30=.15 A
(2) If any two rows and two columns of determinant interchanged, then the value of
determinant changes by sign only
12 33 .
e 6 0 g |- 20=-12)=-3(32-2)-3518-0)
139 [=24-120-9p=_84
By changing 2™ & 3" rou e
T3S e -3 -5y 501y ' d
cg. |1 3 9 - st :
6 0 4 |=244150.90= g4

(2) I the rows o7 columns of determinant are szme ( identical) the valus of determinant is zero.

|2 3§ 227 =371 3(9 -9y 4 513 _ 3
= - - . - N -
ee. |1 3 0 2A27-27)=3(9-9)+ 5(3-3)
1 39 =0-0-0=0
[4) 121l the elements of one row (or column) are meltiplicd by same aumber 'K the value of
determinant i3 'K times the value of given determinant (s we can take the ‘K’ commen "
that row or column),
sk | | 2 I -
EE [Th =% -k = = k13 -301= ki~ 16)= 16 &
f 7 (|6 7

]

"?r* F -
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Q4

Q.5

e S—

5 E - P (e - sl ' B
(3) if each element of one row (o column) of determinan: consists of sum of the terms or

parts then determinant can be written as the sum of the two determinants.

|2+3 3 5] |2 3 5 I3 3 5|
" h-—: 3 9““1 309 7 |3 3 g
167 0 4| 46 0 3| 7 p s

|

(8) If all the elements of one row or (column) are zero, the value of determ inant is zero.

2 35
&8 |0 0 0 [=2(0-0)-3(0-0)+50-0)=0-0+0=0
6 0 4

(b) Evaluate the fellowing determinant,

I -1 1

S 1 ]
3 3 13 3

4 3

'Dl

(-3-3)-003-4)+2(3-(-4))
(-6)-0+ 27
2-14

e
3
3

e mon

da ==

(2) Define loganithm. Show thar loga (m.n) =log.m~log.n.

Ans. - Definition: the loparithm of any number to 2 given base is the index of the pswer to which
the bass must be raised in order 1o equal the given number.

Letx =log, m and y = log,n

Here m=2a" and n=2

Thus m.n=2a" 2"

m.o=a" -
X+y=log,mn "
Thus logymn = log.m + log,n
(b) Evaluate (i) logze:? (i) log:a23
Let logyes7 =x Let lops625=1x S
343' =7 5" =625 ‘
(P =7 f=5
By equating indices By equating indices
ix=| x=d e
x=1/3

A
(2) Find the equation of a circle having its center 21 the point (2,00 and radius uni

Ans.- etho K)=c (2, D) &7 =
Eguation of circle
(=h)l sy -k =1
(x=2F~(y-0y=1°
x:-4x+4-;.:-1
1:*}:—43*3'—‘0.

(t) Find the co-ordinates of the centre and 1adius of 2 circle whoss =au e
Ans.- Given squation X™=3"+6x-8yv=(
3
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Comparing above equation with general equation of a circle
Ve 2= v - =0
=6 2f=-5.c=0
g=3 =, ¢=0

But we know that
h=-g, k=-f
h=-3 k=4

Centre of circle ¢ (h}) = ¢(-3,4)

Radius of ciczle r= Vo =1 ,

=3 ={4)-0
=19+16
=N\25

= 5 unit

Q.6 (a) Swte any four theorems of limit.
Ans.- Theorems on limit
Iflim . wmq lim :
¥t f{x}=L and ¥ — 2 9(x) = m then

lim o < v _ lim
(1) . flx) {fix) = 9(x)) = it 2y
Thus the limit of sum or diff:

(2) Iflim . lim .
x—a HX)=k " = fx)=KxL

Hx)=L=2M

srence of the functions is equal to sum or difference of their limits.

Thus the limit of the constant multiplied by a functicn is equal 1o constant times of the function

(3) lim lim lim
x—a WXl 0 fox T

g(x)=LxM

Thus the limit of product of the funciions is equal 1o product of their limits.

(4 lim [fix) /g(x)] = lim fix)
xX—a x—a =LM
lim o (x)
X—3

Thus the limit of division of the functions is equal to division of their limiss.

o lim AT Mim . J
(3) i [fsf_ﬂ]—fL‘_.: z(x)

(b) Evaluate the following limits (Any Two)

(1) lim (x=1) (x-1) (3)lim  Sin3x

s—e] x—2 x-32 x=0  x
(1) lim (x+1) (x-1) lim = lim  Sini3xX
x—1 X—2 X272 x—0 "3X
= lim(x+1) lim (x-1) = :?(2‘ = 1::3
K= x—] 27 = 3
= (I=D(l-1) - 3
=0 Ex2e
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Q.7

Q.8

T ——m———s——aa————
20

(2) 3: ':enic:sl flagstafT stands oa 2 honzontal place The angle of elevation of it top was found to be
- 30" from a point at a distanze of 52.5m from its foot. Find the height of the flagstaff,
A inAABC  h=height of the flagstaff '
h tan 30° = ABBC
30° tan 30° = h/BC
B C _L=
b= 52.5m —] 3 523
0.577 = h/52.5
h=0.577x352.5
h=30.29m
(b) Enlist any four types of functions with onz example each.
Ans. — (1) Algebraic function or palynomial function
fIx) = a9+ ayx = a:x% + ———ees 4 3,x% is known as zlpebraic
or polynomial function where 24,33, = 2, are the real numbers and n is zn integer.
(2) Rational function :- A ratio of two polynomials forms a rational function
eg fin)= \—ﬁzi if x24
X4 ;
(3) Logarithmic function - A function defined by y = f{x)= log, x is called legarithmic
function to the base ‘a’ where ‘2" is any real positive numbers except | or A functicn which
contain log terms is called logarithmic function.
c.g. log 3", logs®

(4) Inverse function :- Ify =f{x) be the function then x = [(y) is called the inverse function of

y =1lx)

e.g. Lety = 5x+9 then Sx=y-9 thereforz fi(v) = x = A=

Thus f'(y)=x = .v_;g is inverse of v=3x-9

(5) Inverse trigonometric function - If y=sinx then x=sin"'vis called the inverse rigonemetric
function
(6) Exponentizal function :- A function of form f{x)}=2" is called exponentia! function whers
a>0,
e.g. yfix)=5", y=fix)=c"+3
(7) Non- algebrzic functions :- A function which contains trigonometric loparithmic
exponential eic 1erms called as non=algebraiz function.
e.g. y=f{x)=3+sindx, yv=¢'

(1) Find the equation of straight line passing through the points whose ce-ordinates are
{-1,3) and (6,-7).

Ans.:— Let P(xp.y) = (-1,3) and Q (x3,¥:)=16,-7)
Le. x=-1, ¥=3, x;=6, y2=7
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Q9

= :f
V-3 - X1} .
-7-3 e-[-1) .
¥-3  _ x+)
-0 T
Tiyv-31=-] O(x=1)
21 =-10x-10

10x-Tv=11
(3) Find the co-ordinates of the points which externally divides the line Joining the points P(-2,1)
and Q3,7 in the ratip 2:|
Ans..- Given P (-2, 1) =P(xy,v1) and QUE7) = Q(x=.v:) are the two point. m=2n=|
The co-ordin

aizs of the points which divides the segment PQ extemnally in the ratio men are

oLY) = [ B ,m" mya n}]
m-n m-n
= | 2x3 -1x{-2), 2x7-(1x1)
= 2] 2-1

Differentiate the follow ing functiens wrt 'x° (Any Twao)
(12x?-3x° ()%= X
(1) 2x*-3x2

(1) Lety=2x33x2

(3) (3x°-5% -7)'°

Differentiate wrt *X°

dv d Woos d d 5. 5 d ] L
o . N)+5" —=—2)-|3 =) —_— 3 Nl
dx dx {\‘] T O odx o & O e (08
=Ix I+ (0) - [3x2x +x°(0)] o B
=,G“::,.0_5x_n ) \".',,1:-1.
h"r
= 6x" - fx ¢ "R ;
=6x(x=1) ' \
(2) %* Sin x . et
y=x"_Sinx p e
Differeatiate wort. ‘' g v
R
+dl—= % ——tsinx)=sinx — (x°) )
dx de 7 ax _ )
dy . P 1
——= X" .C05X+2X sinx -
dx .
(3) (3x -8x =)™ v
y=(3x" - Sx + '
Differentiate wr.t *x' ) L
dy - a0 G s e 4
—= 103" =5x =7 —(3x"-5x+7)
gx 1
5 L% !
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= IUIA = IRTH) ALIDA =)

Evaluate the following integrals (Any Four)

Qfﬂ
. - S ] b
( jRAREAe 4 B e
o a
- 2
“ ' 0
-
% -Ix* §x-2 )
(m I v dx
= [dx-3] %dx-sfx':dx.-l!x"dx
-5 2
=x-3logx -+?—+r:
(2) b
| etdx
a
b -
j  etdx=[¢") =&'-¢'
a a
(3) J sin2x dx /'.
3 -~
Isin2xdx = _wi'"t +c
3 o
(3) | (3x*2x)dx pac) T
0 - e
2 3 2 2 g1l -
[ Gxfaxyx=3 | xide-2 ] xd\-‘m[z_"“: 2 o
0 0 n 3 = -
135 3 /772 2 o P

1

(]

Lad
Lliﬁ:
L]

L3
Y
L

L ]

(5) | (1x Mdx
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Q.1

Q.12

-»
- .
f

_1 dx=Tlop x] =loz2 - |0l =log2-0=log2 .
X l
0

SECTION B*
Fill in the blarks

11 A quadmane equation cannot have more than Twe roots

(2) 1f any two rows or columns of the determinant are identical then the value of the determinan:
15 Lera,

[3} lbg-S - I_.

(4) If 2 pomnt lies in the third quadrant then both the co-ordinates of 2 point are Newative.
(31y=logx=101s

—
Logarithm tvpe of function.
(6) The radius of the circle x+y" =164 4 .
(Ma*gx= ax
Ine x
(8) lim & = K where k is constant.

=
Suate True (DFalse,

(1) The root of quadratic equation 2x’+bx=+¢ = 0, where 520 will be rzal and equal if
= True

4
Semac =0,

(2) The defizite integral of a function is unigue. = True

(3) Simpson's rule is used when even number of cedinates ase given. = False
(4] leg (mn) = logm - logn. = False

(5) Denvative of constant Runction is zero. = True

(6) The equation of y axis is x=0, = True

(7 Pain.l (1, -1) L2s in the first quadiant. = False

(8) ="is 2 lozarithmic function. = False
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